Introduction
Many studies have been made on the human and animal salivary glands in health and diseases by morphological (histological, histochemical and ultrastructural) and physiological methods. However, none of them have made reference to the function and histoarchitectural findings of the main excretory ducts of the major salivary glands of primates including the human. We previously reported the microanatomical findings of the main excretory duct of the parotid gland, also known as Stensen's or Stenon's duct , taken from human and macaca irus1-3). The present paper reports the result of an ultrastructural examination of the parotid duct epithelium taken from macaca irus.
Materials and Methods
The parotid ducts were taken from a healthy macaca irus (male ; body weight, 12kg.). After sacrifice by intravascular perfusion using a physiological saline solution and 10 per cent neutral-buffered formalin under general anesthesia, both the right and left parotid ducts were dissected carefully, and cut between the anterior border of the parotid gland and the anterior masseteric portion.
These resected parotid ducts were preserved in 10 per cent neutral-buffered formalin, and embedded in paraffin wax in a routine manner . Thin sections were stained with hematoxylin and eosin and other stains, and prepared for light microscopical observation.
Small segments of the parotid duct were prepared for ultrastrural observation, after rinsing with neutral phosphate buffer solution. The specimens were re-fixed in 4.0 per cent glutaraldehyde, post-fixed in 2.0 per cent osmium tetroxide, and embedded in resin after dehydration. Then, ultrathin sections were cut, stained with uranyl acetate and lead citrate, and examined in an Akashi LEM-2000 ultramicroscope.
Results
The histological structure of the parotid duct of macaca irus has been described in the previous report3) and will not be described here.
Ultrastructurally, the mucosa of the parotid duct was comprised of thin mucous epithelium (two to three cells layer in thickness), a basement membrane and a subepithelial connective tissue layer (Fig. 1) . The innermost layer of the epithelium consisted of two types of epithelial cells, i. e., one was of tall columnar cells and the other was of goblet cells . Each tall columnar cell contained an ovalshaped single nucleus, which tended to be localized in the apical half of the cells (Fig . 2) . Cell organellae such as mitochondria , roughsurfaced endoplasmic reticulum , ribosomes and tonofilaments were scattered sparsely and randomly throughout the cytoplasm , excepting the area near the apex . Golgi apparatus was inconspicuous . The luminar surface of these epithelial cells was relatively smooth and microvilli were undeveloped . These tall columnar cells were attached closely to adjacent cells by junctional complexes , with little intercellular space. The cytoplasm of the goblet cells was distended by tightly-packed mucous granules and their nuclei were compressed into the basal area, and were typical in their morphology. The basal cell layer consisted of cuboidal cells with irregularshaped nuclei occupying the greater part of the cytoplasm (Fig. 2) . The cytoplasm contained abundant tonofilaments, which sometimes were aggregated in prominent perinuclear bundles. The basal surface of these cells were relatively smooth, and no basal infolding were seen. The basement membrane was thin, but distinct.
Scattered in the duct lumen were various numbers of desquamated duct epithelial cells, such as goblet cells and tall columnar cells with or without degenerative changes (Fig.  3) .
Discussion
We previously reported1,2) that the human parotid duct possessed three histological coats, i. e., a mucosa, muscular layer and adventitia. Such histological structure of the human parotid duct is basically similar to that of the other excretory passages with peristaltic ac tivities which respond to various physiological conditions. For example, the ureter, whose function is the propulsion of urine from the renal pelvis to the bladder by peristaltic movements, has three histological coats : mucosa, muscular coat, and adventitia4). Histoarchitecture of the parotid duct of macaca irus is basically similar to that of human parotid duct, but there are a few histological difference between them, i. e., 1) numerous goblet cells which appear not to be correlated with inflammation are present in the innermost epithelial layer of macaca irus, 2) the muscular layer of the human parotid duct is thicker than that of macaca irus, and 3) the vascular system in the adventitia is well developed in human1-3).
Although histological and ultrastructural studies on the parotid duct of primates including human have not been made, Hayes et al.5) reported the light microscopical and ultrastructural findings of the epithelium of the calf parotid duct. The calf parotid duct epithelium is six to eight cells thick and consists of a basal layer. a differentiating zone approximately two to four cells in thickness, and a zone of differentiated cells adjacent to the lumen. Approximately one-half of the differentiated cells are distended with electron dense granules, presumably mucin. Such histoarchitecture of the calf parotid duct epithelium is significantly different from that of macaca irus, since the parotid duct epithelium of macaca irus is two to three cells thick and consists of innermost tall columnar cells and goblet cells , and cuboidal basal cells. Furthermore , the parotid duct epithelium of macaca irus contains no ciliated cells or so-called tuft cells found in main excretory ducts of the rat or cat submandibular salivary gland6,7).
In conclusion, the result of the previous and the present studies suggests that the parotid duct of major salivary glands contributes 
